MM"* Mo. II- 31217?. 

[0024] FIG. 2 shows a schematic diagram of the high-resolution 

image display apparatus 200 and a schematic diagram of the 
client /server system thereof. The image data formed using the 
high-resolution image display apparatus 200 of the present invention 
connects a server 1 to the auxiliary storage device 2 for storing 
archive-format image data. In this manner, high-speed zooming 
operations and a reduction in the number of image files can be realized 
by converting the image data to be stored in the server 1 into the 
form of archive files each containing a set of divided blocks of 
an image having a different level of resolution. A client 5 is 
connected to both an input device 3 for designating a display image 
and permitting scrolling/zooming operations and a display device 
4 for displaying a high-resolution image . An image expansion section 
6 expands a compressed image in the server 1. An image management 
section 7 retrieves image data blocks from the auxiliary storage 
device 2. An image expansion section 8 expands a compressed image 
in the client 5 . An image display section 9 provides selection means 
for caching and reading an image data block beforehand, combining 
the split images, designating an image, and displaying an image 
to the display device. A communications line 10 connects the server 
1 to the .client 5. 

[0025] The archive-format image data stored in the auxiliary 

storage device 2 created by the high-resolution image display 
apparatus 100 of the present invention is converted into images 

1 



of a plurality of levels of resolution, ranging from a 
lowest-resolution file, which is reduced such that the entire image 
can be displayed on the screen 4 of the client 5 and is prepared 
with the lowest resolution, to a highest-resolution file prepared 
with the highest resolution. 

[0026] FIG. 3 is an illustration for describing archive-format 

image data and display thereof. In the drawing, reference numeral 

11 designates a highest-resolution file, 12 designates a 
first-intermediate-resolution file, 13 designates a 
second-intermediate-resolution file, and 14 designates a 
lowest-resolution file . The highest-resolution file 11 corresponds 
to, for example, an image of 10, 000 x 10, 000 pixels. In this case, 
the first-intermediate-resolution file 12 corresponds to, for 
example, an image of 5,000 x 5,000 pixels, the 
second-intermediate-resolution file 13 corresponds to, for example, 
an image of 2,500 x 2,500 pixels, and the lowest-resolution film 
14 corresponds to, for example, an image of 1,250 x 1,250 pixels. 
However, the resolution and the number of intermediate resolutions 
are not limited thereto. The first-intermediate-resolution file 

12 is an image whose pixels are diminished in number to 1/2 in both 
vertical and horizontal directions with respect to the 
highest-resolution file 11. 

[0027] Four types of files shown in FIG . 3 are prepared for 

one image, e.g., an image of Buddha. If the client 5 requests to 



display an image corresponding to an illustrated image 15 (of 3,000 
x 3, 000 pixels) in the drawing, the images is prepared by diminishing 
the first-intermediate-resolution file 12 which has larger 
resolution than the file 15 by one to 3/5 in both the vertical and 
horizontal directions. 

[0028] FIG. 4 is an illustration for describing blocks 

constituting the file. Blocks 16-1 constitute the 

highest-resolution file 11, blocks 17-i constitute the 
first-intermediate-resolution file 12, blocks 18-i constitute the 
second-intermediate-resolution file 13, and blocks 19-i constitute 
the lowest-resolution file 14. 

[0029] The hold information 20 corresponds to the 

highest-resolution file 11, the hold information 21 corresponds 
to the first-intermediate resolution file 12, the hold information 
22 corresponds to the second-intermediate-resolution file 13, the 
hold information 23 corresponds to the lowest-resolution file 14. 
[003 0] Each of the resolution files 11 to 14 is held while divided 

into blocks of p x p pixels, and access is made on a block basis. 
The blocks 16-i, 17-i, 18-i, and 19-i differ from one another in 
content but are equal in terms of the number of pixels in the vertical 
and horizontal directions. In fact, no problem arises even if the 
blocks 16-i to 19-i which are located in the corresponding locations 
in the files 11 to 14 have different sizes, and therefore such a 
difference in size is allowed. Similarly, no problem arises even 



when the number of pixels in the vertical direction differs from 
that in the horizontal direction. 

[0031] The hold information 20 includes: (i) "basic 

information" describing an image to which the hold information 20 
corresponds; (ii) "file information" describing that the file 
corresponds to the highest-resolution file 11; (iii) "image block 
[0] [0] management information" representing that the retained 
information corresponds to a block at coordinates [0][0], for 
example; (iv) "image block [0] [1] management information" 
representing that the retained information corresponds to a block 
at coordinates [0] [1]; and (v) . ... The same applies to the hold 
information 21, the hold information 22, and the hold information 
23. 

[0032] The server 1 transfers individual blocks of image data 

to the client 5. The server 1 transfers data to the client 5 after 
the data is encrypted and compressed regardless of whether the data 
are JPEG data or the image data resulting from expansion of the 
JPEG data. Further, the data received by the client 5 is used after 
being expanded and decrypted. 

[0033] FIG. 5 is an illustration for describing control windows 

in the screen of the display device. A window 31-1 shown in FIG. 
5 represents an example of a control window displayed in 
correspondence with an image. 

[0034] The position on the screen of the display device 4 where 



\ 



the control window is indicated will be described later. When, for 
example, an image "A" shown in FIG. 3 is displayed as a display 
image in the control window 31-1, the entire image 32 of the image 
"A" is reduced until it fits into the field of the control window. 
In other words, as shown in the figure, the image "A" 32 is displayed 
in an "entire image display window". 

[0035] In the case where the image "A" is actually displayed 

on the screen of the display device 4, a display frame 33 is overlaid 
on the image "A" 32 in order to indicate the portion of the image 
"A" that is actually displayed as a display image. On the screen 
of the display device 4, a portion of the file 11 shown in FIG. 
3 may be displayed, a portion of the file 12 may be displayed, a 
portion of the file 13 may be displayed, or the entirety of the 
file 14 may be displayed . The images differ in size from one another . 
[0036] Accordingly, as shown in the figure, the size of the 

display frame 33 varies according to the file to which the image 
that is displayed corresponds. More specifically, even if a file 
to be displayed is changed, the image 32 displayed in the control 
window has the same size, and therefore the size of the display 
frame 33 varies . Since the size of the display frame 33 is calculated 
to be determined, the size of the display frame 33 also represents 
the scale of the image displayed on the screen. With this structure, 
the scale graduations are indicated together with a display image 
to thereby inform the operator of the size of each portion of the 

5 



display image that is actually displayed, as described later. 
[0037] FIG. 6 is a diagram showing a state in which the 

lowest-resolution file is displayed. In. the control window 31-1, 
there is displayed an image 32 that corresponds to the entirety 
of a specific image of Buddha 35-1 (shown as the image 35 of a 
lowest-resolution image in the figure) which is actually displayed 
on the display screen 36. In order to clearly show the relationship 
between the image 32 representing the entirety of Buddha and the 
image 35 that is actually displayed on the display screen 36, the 
display frame 33 is overlaid on the screen. 

[0038] In FIG. 6, the display frame 33 is displayed so as to 

enclose the entire image 32, and hence the image 35 displayed in 
the display screen 36 represents the entire image of Buddha. The 
entirety of the image 35 corresponding to the lowest-resolution 
file may be considered to have a size which enables the image to 
be displayed on the display screen 36 at once. 

[0039] FIG. 7 shows a state in which the 

first-intermediate-resolution file is displayed. In FIG. 7, the 
image 32 corresponding to the entirety of Buddha is indicated in 
the control window 31-1. The display frame 33 indicates a portion 
of the entire image 32 that corresponds to the image 35 (a specific 
image of Buddha 35-3) that is actually displayed on the display 
screen 36. In other words, the portion of the image surrounded by 
the display frame 33 is displayed on the display screen 36. 



[0040] Although a portion of the 

first-intermediate-resolution image is shown in FIG . 7, the present 
invention is not limited to this. For instance, an image 
corresponding to the highest-resolution file 11, or an image of 
desired resolution between the first-intermediate-resolution file 
12 and the second-intermediate-resolution file 13 may also be 
displayed. 
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iSKHfft TAJ <n£'<nBfr&W-&mw&tLxm7F2 
tix\t*2>fri%.t>-tfzit>iz s s^«=3 3 3& f ®« Taj 3 

2 UfifoT^7jt£ tl& 0 i/T^i4 OOHEtCti, 13t: 

7<JH2 CO— ffij^^StiT^**^^ 7 7^M 

3 CO— ffl$3fr*S^£ftT^& 77<;H 4<7)£*t 
A f S^StL-rv^J*^* o , osteon 

[0 0 3 6 ] Sot, r ^ A>c*tiSi-£Mf£^l£ 
f?tirv^^i:j:or, H^cojt7j^3 3 sii 

grte&o Efl*>> ±I^$ii^7 7>f^4 4 ot^ 
n> hn-;u - ^ > K^U^£*i£IHfi6 3 2co±£ 
£li|B] — <OfccO-C*&C tri^b. R7n1^3 3 co^c^ Sri* 

[003 ?] m6t±m&mt%my? -< ^^^lti^ 

KS.t^-tBIT^So =3 > h n-;u - ^ -r > K*7 3 1 - 
l_L(-(i, m^Wm 3 6 IIJIUStfLT^^^^co 1 o 
<7MLf£ 3 5-1 (Bl7j;0»f5\ «ftJB«KOHfft 35t 
LTTTStLTV/^) J 1 o ^ T co ^ K f « CO ^ fls: f £ * f U f ft 
32t Lt$f gitio fit, S7nHjS3 6 UiJlUft 
7FSiXT^*Iif8 3 5tI>\ ^ff««r*^i-llffe3 2 

3 3^a^T^?nrv,^ 0 

[0 0 3 8] EI6 0*'&lZ(i, ?|7nt£3 3/> f Hf6 3 2 co 
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®fft3 5 0id*(±SfM!n5 3 6 i:-KU?E7r;£ 

[ 0 0 3 9 ] H7lijfn <D*|y|»«£:7T <f;u «rS*L 
Tv^^S^tf1-[I]T^^o SI 7 U7p1-^£i;<i, n> 
Fo-ib ■ -7Y > K^3 1 -1 iili^ftf*i:*tlSi"*lB 
(J3 2^?ntv^ 0 S7nt4t3 3 iiiot, t^II 
70 3 6i;3au«^S*tTv^jSfS3 5 (4?5E*>ttfft3 5- 

[ 0 0 4 0 ] [17 (-fc^TIi, SI 1 Pfl»ffc£CDjif£ 

co— ffl>a f ^7n*;fxt:^&7& f , ^tixamhixh t CO X s (±4 
<, Mx.li*ft?S)i?f«ff7 r < ;u l l7)^co®fft^, Mi. 
IdTJS 1 <7D*|BilBfftS7 r -f ;n 2 t»2 <7)*H)Bf£K7 
7 3 hcofelcoffi^^fMco^ftSUit^-r^lim^ 

20 [ 0 0 4 1 ] COI -h co/^^c, K^Bta 3 6 Ui?F^ 
aTo^>iif8 3 5<o*;£ g i-ffir ^ ^ u - ^ i:M L r *ij 
OK ^-r^A^U, ^113 6±(i^-i£Sffl3 7* f * 

Mit 3 5 (PdAldT1f^af*3 5-3) co 7v ^ £ (1^^ 
iir-C, ilStt(8 3 5 - 3 <Dfflz.lSmU<r>-k& 2tf£<D& 
Sc07t# ST*^^*»J0S<i-*^:^U, ti£§S3 7 
75 f ^SixTv^o ^IJ-+i±@S3 7C0ijM£gSco?t7F 
li®±co^# ^(i, g7K®®3 6±liai-^StLTv» 
£1U£3 5- 3C0*& g(-^^-^rifc3ESix^3& f , ^ > 
iO hn-n,-^*>K^31-l UiJv^g^S 3 co± 

[0042] ±&<D&mmwt$M^m~ &m 

fflllfS**^i-^US^oTf**C0«^UWx.tf3 0 0 
» S: R L X ^ tz &m £ 5 » fclrt H teai" ^> - i: t 
&oTi/»&o CTx.ti:, 1O,OO0bT^-t:;UX1O,00Ofer^-b^ 

40 [0 0 4 3 ] JAJl<7)<MU. S5ffiffllif€S^lHil3v^ 

il00i:J:<), SSi:ft«t4^tA f T-H 0 

[0 0 4 4 ] H 8 li*&W<omS-it&\B. 1 0 0 C0«JS$: 
miTo w^i-WJH3tL4r^^ ^ffft^^l 0 0 

(i^fflMlJff.«7F^E2 0 0 t«KiK*S«2 *** 

[0 0 4 5] #S1t^g 1 0 OtCioV^T, iBHWffiS 1 
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(Wr-9) 6 4 ZffimtmMW:2 k»* 0 

±»lfflJfflS5 1 (iWSfLK!: 1 0 0Ot^l/-f < 

&»I»S5 2 75M5 5<i, t^^'Jilz^tift*! 

[0 0 4 6] * - *A#ffi5 2 t±, t^l/-^i;J: 
&A2JSB5 7 frh<n*<*7 * - *<7>A#«:£ltf+lt&'*7 

^S«S, »«U*Jit*»*rn y x\ Effio^r yo 
A^i-^>o 

[0 0 4 7] /*7>-*A;ftffl>5 2ti, >*7>-*}i5e 
^^^*1-^o A^jgi5 7(iS^I (El 

[0 0 4 8] ^7>-^tLt!i, IKBffc*? r >f 

[0 0 4 9] SS«7r >f ;u*{iffej£-r^Siife-r-^ 
6 l izmwt^^^mX^ 19 , r >f ;p£l±f£i£1- 

^«7r 4 Utt*n1-^£#jT-£>*9 . )Bf**{± 

[0 0 5 0] A2J8G5 7 0" OK" > (H^r) 
OtfLTitrj:^ /<7^-*A£>8G5 2 (d\ 
^JS5E^70UUA^StL^1i«:^3EL, If 

[0 0 5 1 ] HFftKgEftffi 5 3 (±, «EB«r'- Hl^ 
ffiUffir*- nn±, »»aili«*^fi2 0 0 
ft) S:*i-*o ffi*»OBf*T'-*6 2(i, Blftf- 

[0 0 5 2 ] KEfiRr*-* 6 Hi. *^<U-91Z£ «K 

**ft*6« i o o oMKjiett^g 2 <om^<o^mmm 
f-Hi izmmm%t&2 1:^^x77 * n, (hear 
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t-tiKEflfc-? r Y /^»!)[]?iit^^o Eiltf- * 
t&«««6 1 tf«£LfcMttfc*»B2 (-*ttttiE« 
gI6 1 ) T'*ortiv^ 
[0 0 5 3 ] 8?f«8£«|ffi5 3(±, ><7 'J 5 

6 Uf&ffl SftfcflKBIfc? r >f ;Ufcfrfflv*t\ tttt£ttt$ 
12 Ut&iKSftfclHEfgt? r Y ;U6 1 i*-y°>1rZ>o 
f LT, KffcKSMftffiS 3(i, IK7 r -OU6 l £fx 

oT, 8RB»t'-$'6 1 «rStta-B«<?>»l»JS^B«-r' 
6 2 tz^fti-£ 0 W5I#ftL31^i5^T, #*fc 

o 

[0 0 5 4] »«RS£»«5 3(±, Z<r>$cfc&<r>WmT 
-H2t:-Bf77i'i^^f^Lt, MI»fB*«ll2 
03f5E<7>»tt»« (3EfliB«7 ! '-^*&lfia«6 2) i:|E 
ffi-T^o 3E»f*OB«r'- ^ 6 2 t)M»ia«Kll2 C±J 
^T7 7^l ('MI(g77-f^6 2) cOBS:T'ffilfS 
*x£ 0 SSfcBffcT'- 6 2<itt2LfctittKS 
£1^2 (n^MKilfi«ga6 2) ^otifti> 0 

[0 0 5 5] Bfft^WSB 54(±, lE^OBftT'- ^ 6 

^Bf65J-a#a-C** 0 Bf«*«8C5 4ii. ffittSitfc 
* J fc^Wf8K0Bftf'- ^ 6 2 eo£* S:, tlSfcOtBB^ 

[0 0 5 6] Bft6»«ST>5 4 (i. Wttffitt«Jl2 ^t&in 
Sftfc^&JfecOBffe-f- ^ 6 2 ^Ig^ai L, /^^-^ 

*7'n -y ^W^i;«o'v»t, SKB«S:ffilSc<7)ffi; 
B^EfSrn -y ^u^M-t-^o 5ttd?it/^B(S"7'D y ^7 

«t<xci *)5fei ^>/^^ ^Mrn y COTfegl 
7'o -y ^(-j: J)3et-5)^:S SoBftfe^n -y ^ x HEmyn 

l>\ n*0 OBfgo^S ?u J: S<7)i«yn 

[0 0 5 7] ^C, B«ir*l»5 4«i, SR*«LfcB 
fft-rn-y^S:, /N°7^-^y^ l J 5 6 til&fflStLfclEa 

51$:^ o :nta^ itWf^OBfft-f-^ 6 3 

[0 0 5 8] &IZ % I«»iaS5 4li, a»«F*ftStL 
^^■BfSrn y 7^&^C-B|7 r * fl'fcfcft-^-LT. 

IB«*« (iMWB«T'-^»tt««6 3) U8B«i-&o 
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itm^mm^- 9 6 3 i>nmmMW2 \z^\^xv r 

«Bfft-r-*t&#l«J*6 3 ti»J£Lfc18B*ES3£B2 
(=*ttJ»Et6S6«6 3) Tftottft^o 
[0 0 5 9] JU±-Clif*li«»«^Ti--& i: , 

MIC 5 4 11. *W«KgiJ<0-^7 r>f^-e** jE»B« 

[0 0 6 0] 55(t ^Wf^Hfftf' - * 6 

3 oiif&7'n y ^ MMMi%L7*n v ?<D&* coi^t 
^Bf5c<0*« »f«<i0«»E««« 

6 3 0tSftoHf$7'n-y ^o£*U, iiK7'n 7 ^ 

E««« (t«f-^fitt*«6 4) UEttt^o :n 

EtBS«2 U4d^T7 r J )U (f$7r^i/64) <r>W 

[0 0 6 1 ] frfflf£<0Hf£7*- H3 OtSftOBBtern 
■y^co&*(i, #ft±S£ffli 5 5 CJ: *9 , fSmoS*f£K« 

tt^o -<oh^ #«±«;ffi5 5(±, ^m^wm^- 9 

6 3cotimcoiB«yD . y t::ov>Tcoj^co«#R 

Sr. #^7 7 < ^tttz-e-co^-y ^UflMSHfftt LttJ 

[0 0 6 2] mW- 77^1^64 <754.iSiiW.TO J: n U?f 
=b*i* 0 en^>, #«£i£ffi5 5(i, *B!iEttgM2 (-# 
i77<^64*4SL» z*^ — 5 6U*&ffi 

77^1^6 4 uftflnl"* (%i!u£ft<t£) o 
±flcSC5 5ii, 5 6 Ut&WStifcijfifc 

«*«Tx &f$7 7^H 4<7>^y ^UfSEMfffifc LT 
t&#ji"£o HH. §W£f3cS[i5 5(1, Mf-H4^ 

t«7 7 <;u6 4 {;mi^s#^tfo ep*>, s-jbarksj 

DSflKT'n -y ^ct)#^ (lot^ro^fdllftv 7 >f ^ 6 
3 ^li*TOie«gf2 (H»Efgf 6 3) 
l^^di L> fi7 r 4 ;u 6 4 rtUisv>T*0]«Ute*A L 

[0 0 6 3] ctiu J: »K ^7 r *f 
LT, f*7 7 <;U6 4 0&) WffcSoftOfrfitt 

ot\ 77 <;u6 4<7>y ^-txttte^Tiftiiufr :t 
a*r-s& 0 ttz. HttE«««2oggs$*u(Ei:T, 



(7) 1*H¥ 11-312173 

72 

fflai$«:|fil±t*:k?5 f T'^o 
[0 0 6 4] W±T**ffi7 r < ;U 6 4 OM^Tf^, 

»«4:ia:ffi5 5<i, K87'D7^:wT07 7'f 
^-C***«ilf8 7 7 JU 6 3 *1iflbEi8»B 2 
P^T^o MttE«»H2 0f£fflJS( I !fS:|fiiJ 1 

[0 0 6 5] itz* Z<7>ft*X\ '&miZfc£X. 
*ffi5 5(J. KHffc-r- * 6 1 (IRIiflfe7T -f JU6 1 ) 

/o 4tt«iEtK«B2 *^fiiii^i-&o catctiK mmm 

56«2a)ttffl!»$Sr|6l±i--&i:*i^ WEffcT'- * 6 1 
[0 0 6 6 ] /^7^-UflS5 2(i, 
'ty 9 2(1, t^U-^CJ:4A^IB5 7 

oltt21«ffi£A^-t£ 0 coA^3afctt*H*«<d\ * 
.ffi3lJ&3M£5 5C«t5, «77^l^6 4C0^y ?'l-f£ 

^fflv^^ktzJ:^ H 7 CTpi" i: -7 R7ftlj®3 6 
±Hii£§®3 7^R7H$tL^o 
[0 0 6 7] i^:. ^'v^- *A7J8&5 2 (1, ^^U- 

6 1 OS^St>'RSUov,^ro«aiSrA^-r^o :w 
tSMfSSSCJ:^ «7 7{ 

^) C 1 J ^ o 

jo [0068] m9 ttfrmzftfcwmru ?<7>i&mmx 

-^UJ:^A^Jffi5 7 ^OcoAtJii^i:r, 5^91 it 

rn-yH'fX (7fegl7'n v ^5t#J^< X) ^^AtJi" 
*o Ctic>«±^««*S:««:i-* 0 »iH7'n •/ ^5fSJ^ 

40 [0 0 6 9] ::t\ #8B«7'n y ^0O7^§ 

v^gT)y5^ ? ^^-<< 5t«SfS7'n v ^co^-UU < -2> «t n iz 
50 *$^^[e]&£T^£/iit^4- <-r-2> 0 
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[0 0 7 0] Hf*#«¥K5 4tt, XljZtitzfrtimm. 

yn-y^Uj^«i"* 0 li«$HSM£&5 4 1*, J*4*W« 
Bt&tZ^v X7 0 SrttJp-f & e * - * A#ffi5 2 
A*Sixfc#«fllff«:^-y X7 0U*£&tr o 
[0 0 7 1 ] i9i:iJ^T, *t^]1M3 6 t * El 2 

floT&'K HMcoigI**»r>«-(iiiff€ t Lt%t"M^}# 
fc&^o *ct\ iiffeo*.uei*^S:^ Taj &itz& 

^KSro v * 7^&£^ < J: -7 Hf£ 

7'n -y ^u^§tJi-^o ccofc^d, tcSIXd y 

[0 0 7 2] fiP*>, SffiOBateffi^tcibH^T, TfeSirn 
■/ ^ X 1 Y l cot^£ Tfegpcrn y ^^flt-f 
*)5Ei£o d*U;«t*K i(67n7^X2YK X 3 Y 
1 • • * OY^Jf^ (it, OlHSi^o * 

tz, HffcXn 7 ^ X 1 Y 2 , X 1 Y 3 • • • OXyjfa 

[0 0 7 3 ] J&i;, HflW> + *kff> ([1*. j*»0&v>a 
£h) ®(|7'n 7^X2 Y 2 , X3Y2 ■ • • 

CtlCi*), I(|7'P7 7X2 YK X3Y1 • • 
* OXyVfn]C0ft£, HffcXn 7U1Y2, XI 

Y 3 • - - <DY?ifa<nmz iyfci&o fiD*>, ztih<n± 

[0 0 7 4] IC Hfftco^SSffl^Hi^v^-r, IH£Xn 
y 7 X 5 Y K X 5 Y 2 * • O X y^ftOK $ (±, lift 
7'D77X1 Y1J!jMX4Y1(:J;^^o Ij 
(8ro 7H1Y4, X 2 Y4 * • * <0Y/7fa<0ft£ 
li, IftT'a 7 7 X 1 Y 1 7iMX 1 Y 3 CJ: 0 5ei &o 

[0 0 7 5] hJIL^J:^:, ^7r^l 1 71; 

Ml 4 WUi3V>-C, SlW;*tE;-"t"&fi£« (fililf, XI 
Yl) {z$>Z>Wi%.y*u y ?<n&*<ry±£ oT<> 

[0076] w±(i<t*), &mmmyr 

^M^XRC^ifcrn y ? X£A*ji-£ 

iBftv 1 -'-^ 6 2 if|4:H f t-Ho 
[0 0 7 7] HI 0 i±±t LT77 >f ^flliScoKWEIT* 
ffifiSO i t IC, 7r^iH 1 JJM 1 4 (i£«f£K 
ftll£f&£tl& 0 7 7^iKi, «x.lf, 7r>fiH It; 

-5)o 77^H 1 OftsSt:i±^7 X7 0ri f ttSD$*L£ o 
—y X7 0U<i**««. 7 7^**, yo-^M 

&o Sot, 7r^;Ht -f-05fe«*»fbHlU, 
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LfcfillSli: S*l&o I(f.7 f D7 7ii, El 9 (iTF-f iiffcr 
D77X1 YK X2YK X 3 Y 1 * - • i)\ ZOM 

[0078] A7 7-7 0 Uid^T, S*«ffil±iRBI 

Mliro -y 7-*MX, v ^<7)^^^^^>o 7'n 
y snj->f Xti^SBrn 7 ^ ##J-*f -f Xlc;i$7'D 7 ? 
Xfcg-tro HP*>, jMWIMRfc^tfo Xny7ffi 

Slli, &Uf£Xn 77X1 YK X 2 Y 1 , X 3 Y 1 - 
• • (ZJrtCL.LTKtt^tL, SRHffcXn 7 ?G0+h-f Xt 

tSEIiffcXn y 7- SrTn-r^-f > *^«?5:&o tffilEoj: 

0 Hfl&Xn 77X1 Yl «0-»M Xl±5fcgg-Xn y 7^ 

[0079] 77^n lMu i*&m?^mz>kM 

Zii2><r>X\ Sara -y ^ftJ^X&GKfiiJirn y 7 
t**£ 0 i^:. TtgBXn 7 ^^9J-9->f XSO'«i»-Xa y 

^stw-^'fx*, #(EiS«ftc *ortS(zc:.i:T, s 

[0 0 8 0] @1 ll±/N'7^-^AMa7n-S:g; 

1 ) o 

[0 0 8 1 ] ^7^-7AJ!T)5 2^-i^£/^y<-* 
^Htv^iv^ Xr 7 7 4 SlttT^l^gfo A 

3) , aat»T1-&BIl 2«i*«KIE«i«Lavn-«: 

[0 0 8 2 ] /^^-^y-^'J 5 6?*^-e-OSf1g(OfSfi 
t-««?a-Cv^W«JK«:^i}m-J- (Xf7 7'S4) o 

f 7 7'S 5 ) o 

40 [0 0 8 3] KOffiL^i-^TOWfSKSrftLaDt^S 
^«:H^<1) ( X x 7 X S 6 ) o feiLrw^v^|/-XT 

[0 0 8 4] /^7^-7^^'J 5 6 J&^^OBfjEOfiB 

7ny^yt-7^^*)mi- (x-ryxs?) o 

2 ^^Otbi" (Xf77'S 8) o 

50 [0 0 8 5] K*)fflL/jSRW«lS^7T^ ;U6 2 Co 
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v*Tli«S:*«|LTlSa<7>Hflfe^n-/^ti-* (Xf-y 
7'S9) o ^gj L/:I(?7'o v ^i;ov»Tf-^Ea* 

fif O (^T77*S10) o 

[0 0 8 6] -r-^E^L^UfSrn -y ^izo^t, 0£ 
^{fc1-*^£^fcW<£ (Xr7 7'S 1 1) o WF-5HLL 
&^«r£\ SRJ±SLJtigf£7'n -y * irfcEfe-f'- 
H3 S 3*ttfli!iE«§SB6 3 

ft£fi^\ -5-0«*T***iSf«-r-^ 6 3 3 -^WJtt 
E««fi6 3 t:f&«fii-£ (Xr7 7 a S12) o yo 
[0 0 8 7] 2*MB*E1SSB6 2^fb^*)tbL^^T 
OJBf£S)JlJco-B#7 7<^62 S:ftlL/:^5jJ^H^ 
£ (^T77'S 1 3) o &1LT^^v^^Xt77 s S 

[0 0 3 8] MLWp\ 2*WKiEttfti6 2i:ft 

LT (X-r-y/S 14), 513 7 Hi 4 i±* 

[0 0 8 91 5 6 T^^Op/TTE^fiit 20 

S 1 5) o ffi«>E«i£fi2 CM^titv^^^l/: 
#ff 7 r -f ;u%£t#o;7 t >f ;u 6 4 O^-y ^7 0 lUSlf 
1ffffi?:»#3Atf (Xf77 4 S16) o 

[0090] 3%.mmmMW6 3 ut&ins 

IS»«jK<!0ii(«-rn -y 5^07t >f ;i/6 3 SrilfSLT, ffi 
BlBll812i:fi#ltS (Xt- -y"/S 1 7) o 3^Jiftf) 

7'n -y ? Sr*Bf31L>t^S^«:H^^ (XtvT'Sl 
8 ) o MLt^^^Xf7 7'S 1 7 iSi" 0 30 

[0 0 9 1 ] JMLfc*^ 3*»ftIBtBSS«6 3 t*f& 

/i^S^SrH^^ (^r77'S 1 9) o ftLJILT^S:^ 
#^t7 "7°S 1 5 JATSr«0iii" o 
[0 0 9 2 ] «L31Lfc*&^ ||7 7 1 )16 4 riffle £ 

titz<nx\ 3%.mmm^m6 3n&mztix^2>ikx 
r (xr77'S20) , ftit^Tt^o 

[0 0 9 3] 

fftfflHftftilgB (»*fkHtt) i:JoV>T, Bittf- 
n y ?i-5MHU ^RBSfftrn y ^^Co^t^ 
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[0094] *&wi~±tu£. ^mmmm^m 

[HI] *5§WOBK31«iS[aT**o 

[i2] *«W(iJ:4T'-^oafflStL*ftfl|fflIIHS« 

*»B«fifcia-c*So 

[S3] r-* rBAI«7'- ^ tf ^8Sk *RW 
[114] y r 4 >i'&ffif&-t2>y'v v * imm-t&mvt) 

IB 7] *lo*H]»||f«(Svr'f;u«:«*Lr^S#c3K 
[0 8] #*ft*««JfcH-C*£o 

[m9] afs-rn-y .^giWEi-c-i^o 
[0ioi 7 r < ;miitsiwiar*4)^o 

[HI 1] A^^^n-^Tft-to 

[HI 2] SKftJSSEfttea^n-t^-fo 

[HI 3] BBfS&Smavn-^^-ro 

[114] fS^»l7 0-^^t 0 

1 -*f-/< 

2 ttR&EISSB 

5 ^7i7> h 
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1 3 




1 4 






1 6, 


17, 18, 19 
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2 1, 2 2, 23 
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[0024] FIG. 2 shows a schematic diagram of the high-resolution 

image display apparatus 200 and a schematic diagram of the 
client/server system thereof. The image data formed using the 
high-resolution image display apparatus 200 of the present invention 
connects a server 1 to the auxiliary storage device 2 for storing 
archive-format image data. In this manner, high-speed zooming 
operations and a reduction in the number of image files can be realized 
by converting the image data to be stored in the server 1 into the 
form of archive files each containing a set of divided blocks of 
an image having a different level of resolution. A client 5 is 
connected to both an input device 3 for designating a display image 
and permitting scrolling/zooming operations and a display device 
4 for displaying a high-resolution image . An image expansion section 
6 expands a compressed image in the server 1. An image management 
section 7 retrieves image data blocks from the auxiliary storage 
device 2. An image expansion section 8 expands a compressed image 
in the client 5 . An image display section 9 provides selection means 
for caching and reading an image data block beforehand, combining 
the split images, designating an image, and displaying an image 
to the display device. A communications line 10 connects the server 
1 to the client 5. 

[0025] The archive-format image data stored in the auxiliary 

storage device 2 created by the high-resolution image display 
apparatus 100 of the present invention is converted into images 
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of a plurality of levels of resolution, ranging from a 
lowest-resolution file, which is reduced such that the entire image 
can be displayed on the screen 4 of the client 5 and is prepared 
with the lowest resolution, to a highest-resolution file prepared 
with the highest resolution. 

[0026] FIG. 3 is an illustration for describing archive-format 

image data and display thereof. In the drawing, reference numeral 

11 designates a highest-resolution file, 12 designates a 
first-intermediate-resolution file, 13 designates a 
second-intermediate-resolution file, and 14 designates a 
lowest-resolution f ile . The highest -resolution file 11 corresponds 
to, for example, an image of 10,000 x 10,000 pixels. In this case, 
the first-intermediate-resolution file 12 corresponds to, for 
example, an image of 5,000 x 5,000 pixels, the 
second-intermediate-resolution file 13 corresponds to, for example, 
an image of 2,500 x 2,500 pixels, and the lowest-resolution film 
14 corresponds to, for example, an image of 1,250 x 1,250 pixels. 
However, the resolution and the number of intermediate resolutions 
are not limited thereto. The first-intermediate-resolution file 

12 is an image whose pixels are diminished in number to 1/2 in both 
vertical and horizontal directions with respect to the 
highest-resolution file 11. 

[0027] Four types of files shown in FIG. 3 are prepared for 

one image, e.g., an image of Buddha. If the client 5 requests to 
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display an image corresponding to an illustrated image 15 (of 3,000 
x 3, 000 pixels) in the drawing, the images is prepared by diminishing 
the first-intermediate-resolution file 12 which has larger 
resolution than the file 15 by one to 3/5 in both the vertical and 
horizontal directions . 

[0028] FIG. 4 is an illustration for describing blocks 

constituting the file. Blocks 16-1 constitute the 

highest-resolution file 11, blocks 17-i constitute the 
first-intermediate-resolution file 12, blocks 18-i constitute the 
second-intermediate-resolution file 13, and blocks 19-i constitute 
the lowest-resolution file 14. 

[0029] The hold information 20 corresponds to the 

highest-resolution file 11, the hold information 21 corresponds 
to the first-intermediate resolution file 12, the hold information 
22 corresponds to the second-intermediate-resolution file 13, the 
hold information 23 corresponds to the lowest-resolution file 14. 

[003 0] Each of the resolution files 11 to 14 is held while divided 

into blocks of p x p pixels, and access is made on a block basis. 
The blocks 16-i, 17-i, 18-i, and 19-i differ from one another in 
content but are equal in terms of the number of pixels in the vertical 
and horizontal directions. In fact, no problem arises even if the 
blocks 16-i to 19-i which are located in the corresponding locations 
in the files 11 to 14 have different sizes, and therefore such a 
difference in size is allowed. Similarly, no problem arises even 
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when the number of pixels in the vertical direction differs from 
that in the horizontal direction. 

[0031] The hold information 20 includes: (i) "basic 

information" describing an image to which the hold information 20 
corresponds; (ii) "file information" describing that the file 
corresponds to the highest-resolution file 11; (iii) "image block 
[0] [0] management information" representing that the retained 
information corresponds to a block at coordinates [0] [0] , for 
example; (iv) "image block [0] [1] management information" 
representing that the retained information corresponds to a block 
at coordinates [0] [1] ; and (v) .... The same applies to the hold 
information 21, the hold information 22, and the hold information 
23. 

[0032] The server 1 transfers individual blocks of image data 

to the client 5. The server 1 transfers data to the client 5 after 
the data is encrypted and compressed regardless of whether the data 
are JPEG data or the image data resulting from expansion of the 
JPEG data. Further, the data received by the client 5 is used after 
being expanded and decrypted. 

[0033] FIG. 5 is an illustration for describing control windows 

in the screen of the display device. A window 31-1 shown in FIG. 
5 represents an example of a control window displayed in 
correspondence with an image. 

[0034] The position on the screen of the display device 4 where 
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the control window is indicated will be described later. When, for 
example, an image "A" shown in FIG. 3 is displayed as a display 
image in the control window 31-1, the entire image 32 of the image 
"A" is reduced until it fits into the field of the control window. 
In other words, as shown in the figure, the image "A" 32 is displayed 
in an "entire image display window". 

[0035] In the case where the image "A" is actually displayed 

on the screen of the display device 4, a display frame 33 is overlaid 
on the image "A" 32 in order to indicate the portion of the image 
"A" that is actually displayed as a display image. On the screen 
of the display device 4, a portion of the file 11 shown in FIG. 
3 may be displayed, a portion of the file 12 may be displayed, a 
portion of the file 13 may be displayed, or the entirety of the 
file 14 may be displayed. The images differ in size from one another. 
[0036] Accordingly, as shown in the figure, the size of the 

display frame 33 varies according to the file to which the image 
that is displayed corresponds. More specifically, even if a file 
to be displayed is changed, the image 32 displayed in the control 
window has the same size, and therefore the size of the display 
frame 33 varies . Since the size of the display frame 33 is calculated 
to be determined, the size of the display frame 33 also represents 
the scale of the image displayed on the screen. With this structure, 
the scale graduations are indicated together with a display image 
to thereby inform the operator of the size of each portion of the 
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display image that is actually displayed, as described later. 
[0037] FIG. 6 is a diagram showing a state in which the 

lowest-resolution file is displayed. In the control window 31-1, 
there is displayed an image 32 that corresponds to the entirety 
of a specific image of Buddha 35-1 (shown as the image 35 of a 
lowest-resolution image in the figure) which is actually displayed 
on the display screen 36. In order to clearly show the relationship 
between the image 32 representing the entirety of Buddha and the 
image 35 that is actually displayed on the display screen 36, the 
display frame 33 is overlaid on the screen. 

[0038] In FIG. 6, the display frame 33 is displayed so as to 

enclose the entire image 32, and hence the image 35 displayed in 
the display screen 36 represents the entire image of Buddha. The 
entirety of the image 35 corresponding to the lowest-resolution 
file may be considered to have a size which enables the image to 
be displayed on the display screen 36 at once. 

[0039] FIG. 7 shows a state in which the 

first-intermediate-resolution file is displayed. In FIG. 7 , the 
image 32 corresponding to the entirety of Buddha is indicated in 
the control window 31-1. The display frame 33 indicates a portion 
of the entire image 32 that corresponds to the image 35 (a specific 
image of Buddha 35-3) that is actually displayed on the display 
screen 36. In other words, the portion of the image surrounded by 
the display frame 33 is displayed on the display screen 36. 
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[0040] Although a portion of the 

first-intermediate-resolution image is shown in FIG. 7 , the present 
invention is not limited to this. For instance, an image 
corresponding to the highest-resolution file 11, or an image of 
desired resolution between the first-intermediate-resolution file 
12 and the second-intermediate-resolution file 13 may also be 
displayed. 
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